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Summary 

Thi concjerr.inf inicrobia! inhibitor tests wese iuhjRctefi to 

ma;V« i;h3;(g!;'! diirins ;hf i.-.si tiecsides: 1! ssartcd with the claim of heing 
aMo ;o detect coiitanTjsat&J ni;!''. wiiieii iYiia.ht aiutc-. jir.iiiietJis .iofiiij: fer- 
mcnfatioii iJfw.'Bssei (•isKjhimtugical sai'etj"). Due to the present day asteii- 
lion drawn to toxic a«a ailei:gk baranis lot andKimi antiirJcrobiajs Majsi- 
miim Residue limits (MRLs) or safe/tolcrawe levels »rc fixed fioxi- 



OTifjgiCaj saict^ yisjms s I'ss-jsiy ijf dfitt:^sa<i» 'JBderlying peraatiest 

whif« cam be AwcSrf ft-Jtb wisj:, w;> w:>SitK';t;;x fjiis p,ip<r da-.s 
sonie jeaisres >«" a^civtbtiti isfaf'rtHf .rsi^ !.,.K.h s-- ue?*.';io;; iisttsK, yirt\.i- 
manee, siiseepSiMiSty for (tijcrtiiwcii toffv tjuaUtsdivc aciormir.atio.i atfii 



Introduetion 

AfUibTiicrobiiiis were applied in ihe treatment of dairy 
cows almost as soon as they had been developed {[-3] 
md soon after thetx Introductiots the adverse effect of using 
milk from antibiotic-treated cows for the production of fer- 
mented millf products became evident [4—9]. The econom- 
ic losses due to fermentation faJiiires and the influence of 
antibiotics on the results of reduction tests [lOj were She 
reasons for deveioping scieesiitig metliocis for the cietection 
of contaminated milk. The methods for the detection of 
antibiotic residues in milk wett) bt&cd mainly either on mi- 
crobial agar diffusion tests developed f«)r the assay of atjti- 
biotics use<l in clinical ir.edicine or on inhibition of acid 
production/coagulation by starter organisms [l]-i4j. Ta- 
ble ! surtimarizes test principles and test rnicrcwrganisms 
applied [13. 15--29] and it becomes evident, that the main 
basic; research in this area was already dons; diiri:»> the pe- 
ri^od 1947- 1 96 i, Advances Kince that tims had his nv.mi 
aim to improve sensitivities for art increttsing number of 
antimicrobials, rapidity, ease of perforniance, standardiza- 
tion and accuracy. 

According lo the iegisiation of one state in the north of 
Germany (ScMeswig-Holstein) starting in J 964 farm milk 
was; regularty tested and paid iiccording to its ability to 
produce acid and since 1972 the Brillanttjiackrediiction test 
(BRT) witfi. Bacillus stmrothemwphihis as test inicnxtrgan- 
istji been applied [30]. 

Descriptions of inhibitor tests applied and/or discussed 
today are collected by Group E503 (foitner Group E47) 
of the Intematiortti! Dairy Federation (IDF) and are pub- 
lished in IDF-Builedn 258 [31j. Lntercomparlson studies 
withirs this group of oxpcxts have revealed that in most 
countries agar diffasion lests with 5. stearothermophilus in 
various forms - disc assay. Delvo-test, BRT- and acidifica- 
tion tcst.s vMx Streptococcus thennophilus are most fre- 
quently used today [321. 



TOte L Test principles atsd test microorganisms of microbial inhi- 
bitor tests for milk 



Principle 


Test miciDorga- 
Dlsm 


Refexences 


Morphological 


5, creiiwris 


WHiiTEiHEAD and Cox. 


chatiges 


S. thermophilia 


!956 [iSJ 

USKA, 1960 [16j 


Agar difTusioit tests 






Cylinder Plate 




jLTv'CKEReiiil., 3950 EI7j 
WELSfictal, 1948 [183 


Well assay 




Disc assay 




JACQWE ar.d STEF.G. 




Mc. pyogenes 


1953, [201 




B. myi:!)ide,<i 




Agar diftusiofi tests 


8. stearothetmQ' 


IGARASHI et al, 1961 


with indicator (tri- 




E2J] 


phcnyltctrazo- 




Kraack and Tolle, 


iiuinchforide frrC), 




1967 [22] 


brinatitbiack, brom- 




Van Os et al., 1975 


tcresoipurpk) 




[23] 


Agar diiTuaion tesi 


8. fteatv!hermo~ 


Gin)DiNO, 1976 [24] 




Mc. kileus 


iaitibitiotj of acid 


S. cmimris 


FRiEDMAN and Epstbin; 


fermentation/coagu- 


Starter culture 


i951 [25J 


lataon with indicator 


L bulgaricus 


fe-EHE. 1950 fi4] 


(inetfiyk'ne blue, re- 


S. kctis 


Sanchez and Lamek- 


sazurin, TTC, broin- 


S. thennophilus 


SA.NS, 1947 


cfesolpurple, litmus} 


8. cetms var. 


Bhisidoe, 1953 [26] 




mytfddes 


ScHrppKR and PnTERSON, 




B. mesenttricus 


1955 [13] 

NSAL and Calbert, 
1955 [28] 

UaBERG. 1952 [29] 



Changing demands towards microbial 
inhibitor tests 



The demands concerning microbial inhibitor tests have 
been subjected to marked changes during the ItLst decades: 
It started with the claim that by application of the inhibitor 

— — , — test milk contaminated with antimicrobial residues - in the 

Tssiititate for Hygiene, Federal Dairy Researeh Ceisire, Kiel, Ger- beginning only penicillin - which might give rise to pro- 
many blems during fennentation processes can be excluded. At- 
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4(3) 


5/0 


torvthronivcin 




'SiJif)) 
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4(S) 
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DicloxscUim 
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30(5) 














'00(6) 


30(7)/! 000(8 > 








Cephawr.n 








Dti/stfsptomycin 






V l5 V ! I.) 








Dapsone 










30/0 


ChbnsjnnhsiKcoi 




on 




too 




3D/0 


Njivobiociti 










SO/0 


SpectJcfliRvciJi 
Srimetfiopnm 


200f91 














50(6) 
















Js«ifi:!di!iudiss 


2i 




lO/t) 








Suifauimstrjoxjiie 






!0/IO 






















Sislfatbisu^csfe 






30/0 








Siilfudimne 






iO/0 









(S) EU-RegulHtions 675/92; 3093/92; 2901/93. 3436/93; 1430/94; (2) CFR 2! and CVM c«n«pond»«; (3) Al! sub^tar.'*^ be^.i^ 
to j!« group; (4) Salftmethazine; (5) Final; (6) Preliminary; (7) Paeri drag; (8) Total parcat a«d n,e!«ite-. (0> CampTS?,' 



U'iiUoTi Jr.3-Ai> tn toxic sa«l sJtiejgtc teartk caused by anti- 
rtiicrobial residues stettsd stt bcgmnifig of the 60s i«d 
ied to a fust iixaX deisrmiiiJifsciri "-mi of £-.i!e substaice, 
According to EEC-Directive 85-397 iJ?i onlv milk vvii'i 
less Uian 0.004 pemctiiifi/ml (=4 1'^j/kj} jnd other resi- 
cliies not detectable was ailowed to'be used us ;;!iLk for 
consumption, which meant in prjcti;; 'hat ths inhibltof 
tests applied were utijiisled to a detection iitnit of 4 pe- 
nicil!m/kg without derailed canstdeiations of the detection 
of other antimicrobial. IMay fxsr «»ffie!»«s «imJft»creiSa& 
Maxirrii3ni Residues Umu (MRU) {Codfes. gB) or FftV 
safc/'oieraticc; levels sire Iked C34K Tije ststas af the xVfiU^s 
is dii'fercnt ~ .some are finai. others are preliminary the 
nurriber of substances wiii incri-'i-ifc' ;(i rhe future, and in 
sotne cases tsie MfiLi atid sate/role.'-ance icvsis of the same 
Mibs*ancc differ, as summarized Table 2. 



Position of microblai Inhlbftof tests wtthn 

F:.->fn T3h';e 2 - which csnagt be sc^^r.iJ --v ca-npb\ 
Av !!! c<iii.i!nes. for sxainpic Ci'a^g part y {j,*^^ 

IvJij! ,t deR«)xx% iiPwi'^.ti^ f-tf'iRu.ijm 

csaages. As -lie ;r;o!dv'nc? c-t ;c.vuuc ^^iiasicjoijja^s m 
atilk (B mtKt arsa- :s iess iii.-:. Hi thara cxaSs Jne sjBfel 
as easy stKi ch^sp ■o-penonis r,>st wujj j^i^v,^ 5,^(3 
iij«cJtutn of s)itimicv;:;ii;i;.s -or scrsa ^ pij ,1, ^e-.; ^ 

ttaft «f this graph is jhctt rfstlk i-imffls-. ^ t <<.iecfiev> |w - 
fmhiai mhihijot tes» and, <!efscsid!t!g hif.fe re(,ti,^ 
tBBBt^ ~ qrsagty psymsa, cpatroi ci (fe ^jar 8«i 



• Quality psynieni wMsns 

• S«!I iX)nt!ol !n dairies 

• ftamnwri bahvaxi s pvtin 



sif eontRji In (islriei! 



Figara i. PMitioii oi: Euerabia! inhibitor tests wiihin an 
^fated {ietectioH sy.sEem 



•iophsstscated jiie;lhods which alJow identihcaiiof. and qiiw- 
i^ic<ttio As theic ar o i\A M ,e fiixrc. a .nh bi ur s 
with saUstacEory tierectjoa hmiis for ad anisrascrobials sn 
jjevf IE fct exanple ciiorsTiphunscol is necessary to 
stiirt examlsiations with specific aao sensitive iests to detect 
tnosc residues. 



Features of microbial Inhibitor tests 

The ided] wrr^-ening test >ied ^ e 

evel of concern -ind a posjtiv^ i 
jp action IS required In Ibble vius o. i ».)obi s! / m 
bsksr tesB ai'e suramanzed which charactenze them as 
'Ideal' as screening niethtfds withm an inTfis»ratesti aetection 
svsteni. 

f >n. -i IK <- "lit ooi jrnibitoi eit? 



Deeiect-oR - broad wiety of aalimicrosjiiis 

— limits according m requirements 
for example MRLs 

PerronDajice - easv. tt?r example no stiucatisd 

persons, no sophisticated equip- 
ment 

— cheap 

— s^iicaaie for mechamised nmn 
aii&iym 

— fast results 
Ssisceptibility ior litterfcrence factors 

— low due 10 sample composition. 
Tor exstnple Ivsoxyra cotiient, 
raicrofiora 

— Sow due 10 test procedure 
Possihilitu s of 'den ificai 0( - cd y to pt'fom lor exampic 

jrf-iacKimase test 

.Siandami7i!tion low van&bihty within and be- 

tween batches 

— low vxriubiiity withm and be- 
tween iaboracones 



The de? is -^-.^e a\>t3 able ->ie o s*.*- ^ Ahcb a Droad 
vDJtv U( sftfrec\e<; are dttct^-J i. th ssnsuiviues 
whs T irn t\K 1 exacts vs ti tie uer 
pk v.! N i h» U MRL cosicert Hi, r v, ^ ^ c s v 1 

\if o w M\ ! rto account wj^hin 'hi conte<J ire as 
mt5ns!-ated sc-hesnaucafiy iti Fig. 2. Bach test is character- 
j/ei! bv :i snccifn-; "cietectitm pattern', with the detection of 
a ]irniti;d sr>ec£rtin! o^ andinfecUvcs at vanous levels with 
rcs.|^ct to the reaitiretnents: There are assays which detect 




FigUTC 2. •DetecEion pattern' of aitrererii imcroRiai sn.n'^ b 
for iidtimicrobtals A!. A2 ... An, Detection linuts exssresst^ i i 
fold MSL-concentratJoti 



whc-vas t sher SI > iie <'di ei > i. irti 

infectives stsvh is : 1 i h trtni) >.s t. 

desiiji] wts! dipfer in their 'detecfion patterns', whicti makes 
i! HievHahie that results cats differ when ixiilk samples ars 
ariaivsed bv Jitterent methods. 

^ f J lest 01 rsK s j^"£^ xf N If 

I o esrir crchil «n k fut (ht^ kr il 

i fH o a ( I tit anln ti > i >i d t £ !r)>, 
g,itn ms Fig 1 dcniofvrtiSb exc ^pK'v do^e '■espo .se 
curves of auunucrobials A I and A2. For some aiitiraicfo- 
bials (for example penicillin) there is only a narrow con- 
ccrtration unge where test a uits* dtc e\3i<^aled ^i^'et'^tiv 
' Vt \i '-^ s" ot er -m n ob ^t.r fxanT ic 

I il k mbL,u be^u]s^prt.d uj hi ni t m ^ 

, I IS a Us <i S S i ViiK i'^t tCv 

With posiEiic test rdsjjts lie probao i , i^&i he o t,ertr4v 
Uon in the milk sample is below the deteoioii limit is less 
pronounced wuh anumicrobial A! than with A2. 

There j't^ rumetous te'.t Kits avai able which aMo^ eas\ 
hrfjrw f t «n ! s"<. i. -^pi ica ed srst-i tot 

z i s 1 it ^ii\v SeiJ nd in i i. i 

i.ss tlaj-'i^ei. f >r ] i ! IS i I,'' •< ) eK 
..mple BRf Charm \£M Do u I.^. t> 

Milk Quality Ordinance, farm milk in (jcrmany is exam- 
ined regularly by the BRl. This means 5-6 miU analyses 
per year. The price per sample calculated by one control 
laboratory is about 0.65 DM. 




Figure 3. Dsm [j.ig/kgl-response [% oosmve lejuioij-curves of 
two different annnucmbials (At. A2) 
(»> Detection 'jRiit defined as conceitiratioti where 95% of ie.<it 
results were evaJuaied as poiiiuve 



NnfiniBa m {mis) Nr. f. S. l-( 



The firric eLirsing ixrEv/een f-ampie ji'^jivNls piid the avdil- 
.ihJtiy ofti:; tesi rcsyjL's foj- thv of^Wi applied inhibi- 
tor iests varieN be:\vee:; ^boiU 2-4 h \vi:h S, i.Vti^cf^/sp^yw- 
M'S''j-'-f a!!d S. (hennophilus tests and 16-24 h with 
■nc;.-,<.>pi-.!S;c spore toriru'-^ i.-^- fni.:ro-,n-gdi-.i,sms Di\c io 
the priiKipie - m^jisiireirieiii ihe »!h(t)!;i'ifi of ir-nhx- 
p-k'.iihn «;S>i,.i; s.is-^liiUs-n of ti^e icse miorcHifgaiijstn - 
fp.itrycJ^iJ ifi.'nbitt^r teste cuirinot s,;rvfi as rapid tesfs 
wijefl test rwlis at® r^quirsd withia a few xjijiiiistes. As- 
lempss to shorten analysis time, for exaraple by ATP mcct- 
surerneinis or use of sensitive indicators, im fed io niini- 
mum periods of 30-60 rain [31j. 

Interference factors with influence on the test result can 
arise from 

— satnple composition, or 

— susceptibility during test pracediire. 
In ger-eral it can be stated \im 

— the influence of tiie composition wif] decrease 
with increasing number of miikirij^s inciudsd, and 

— iniiibitor tests with increasing xsnsitivitics for tise detec- 
tion of a variety of antinticroJjlais nssiy also have ati in- 
creased suscsptibtUty for interfcrefsce factors, 

Tne fnajor noa-specific antibacteriai factors in milk — iac- 
tofem'n nad l,vsozyme - the content of which is elevated in 
iruastitis milk and coiostniiTi, are discussed a< rejsonCs-,) for 
'bhc' pcfitive «siil!s of mkrobidl inhibitor •c-.H f-^-ricn- 
rsicfiiiii •5uiJies nave shov,K, Ehat ;) c i.J ^r^b 

eompoaents needed to achieve -^j i. -i -'P'':'"-' 
gica]i> hu^ti, whereas the corjiinii.iK: >?! oi" isoth subsijnces 
>>hLnK\ < «■-! 'f s .V t jAi ^>k! vce evea m fjhystological 
C0fi>s-n;:\;;iC'n5 i';;'Kbi-uo- •■>''~'i'f '<■' fn<Jt?c« posith'e results 
consiikrabiv iuihur coti;\>fitrec?c>!n svera n^&lid with agar 
cont(ilnii!^ inhiijsior rest systatjis thm in ikpiii onas. which 
is prcsbabiy due to an ion-binding effect of the agar [36 j. 

The microfiora of the test samples can be of importance 
with respect to 

~ iiifluencs on tlie test microorganisms, and 

— nieraboiic activity in the sampls. 

Tn order to .ivoid the inflijence of tlie microflora of the 
sample on the test nicroorgarusm iD most >,Mses, where me- 
sophiMc test microor§ii!iis.ins are used in rh; test pfocedure, 
a heat ^tre-freatfE^nt of the sampiss is necessary in order to 
inactivate* reajor pufls or' the milk flora, hi tiie case of ihe 
tKsffi}Ot*;nc B sKkiroiheoKvpuihis a., ;«st stiicfOOfgaji&tB 
the inain£,;-or a- the i k^-s ptatv ,xt teEstpors- 

tiir«s >50''C ~ a temjier^ture r.iOge wh«'e 03ly miac^- 
parts of th-e mWk flora can mtiitipiy and fiviislxiltgsk 



Figure 4. Influence of total bacteriaJ cosmt cm the evaluation c 
iniik spiked with 4 iig pcnir.i!!in/kg by BRT {mod.) 
(*) XQ and s withm 0.5 Jog total bficteriaj coum stisps; 
('*) >S5% relativated absorption positive resalts 



As demonstratcci h-. r-^i the .iCUviry ol ancn-xgiit:- 
isms can cause 'iahe' nrga>-ve rci'd-. v: .-. -n-.ik ^a-.nph 
coniarninated m-h jx^rsicdisr:. The spilced rsiiik sanipios 
w^fss <ito.-fd .St & C an^ im«iyt,i;<^ by tlK i>t«r,d8rd piatc 
cmtnl methc! ;mk! a r-Kxiiftcd BRT with evsilua-ior! i;y ivla- 
t \iia »\ .jrtsorfjuon n ot seN^jrai Mibseq.Jfr.t di,vv i ^' 
SsIai!Vase<i <:bsor[nsoi5 va]<.<;i> >:y?,% cofrespcmd f.0 viv.oaliv 
«v8juiit«} pDSUi\c; k:m!Ls iP -hij case ot BRT, \ 
derived frofTi this jrrpi;^ iha HRf -a'^^ ;vaii)ated a-, f -art 
in s03Tje ciwes 'i-vhen :hv total bacterial count e\c;.'ed i 
jbotjt log 6.5.'ni; (3 mili/jriil This is probabij di.e to 3- 
hsctarnase j)rr!d!jcing microorganisiTis within the flora. 

Jwfj-! pmctica] v\.pec!efso? there exist scars rei'xsrts thsii 
'iktse' jxtitiav* »sttjts were c;-.iis.c-d t!> noulCy iVed or by 
iifoia pFOttuced hy msfr.vsgaii.Mn-* u.tSui ;i-; sitinpJe h 
the s?at« of i!s fim de\.c!.>pM^nt tl c nm was j'siatively 
?n<.2nsitK,.^ to-w-.srtA the v,it!? t^f t,)c x<i<npK' vs.'^ersui 
tf^ modifK-d fornx -U Hh,.? S;-jr test, wisi };ho'A- m<*:<t(i)n- 
ab.c or j-osit vc rev.aus ^siwr. lU.i pH-Yakje of ths sdt^ipSe 
is <6.j, Mo^^t !ej}f\;,s {-.bout ti^s it^fluettCif of fei'diti?.'! cV 
saiiidzers in the .sample dssd with B. steamthermophthis 
tests. This test micrcK3rganssm is rather husensitive towtsrds 
practicaliy applied sasitizcrs and h not markedly iivflu- 
enced by concentrations to be expected in milk samples 
[38J. 
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Figwe 5. BR-isC; ififiaesiae «f s«:i!p!e vokims C^X) aic 5,iu. 
X!,f> ) on sJes.eci«ss of ty(oji(ii.%ls.«al «'ali..itiri;i , -i - pe; 
siib&tafics/CTmcsoiiStSoa coj»b!«aiJOit; deseesiori iirri - lUmi^ 
as conssnrration where 95% <}f test tesults were cvalufiied s!> 
positive 
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Factors interfering dwnng die less procedure may be the 
reagents used, incubation conditions and sample voJunie, 
Due to experience gained during a validation study «f one 
S f.tfKirashffiiipphUu.% lest it became wident tiiut tk-^e foc- 
!0's v,jin be fjf diflcrcnt influence in dependeucy -t) 
,!ntirriit':obi£;i under study. The influence of the sat:);..; •, - 
hiiXYi 051 ttie detection limit of tyiosin by the BR-EC teii is 
demonstrated as ars example in Fi:?. 5. J\ bsjcoiiies evident 
Ehai tfis dose-response-curve is niKikedly isifliiericed by the 
sjiriplc vrljni- and the defini,d oa?r' or liir t'; 'Idfei oa^y 

markediy snfluetsced whether the sampie yoiume was 
iOO f.d Of 50 ul Jhe detection was more sensuive in uie cas;e 
of spir^Faycis and oxy tetracycline, and less sensiuve sn .the 
cdi-s of pe-'iiciiini arid dkio^-saciiUn vi^he.T 5!)i,;l s^inpie is 
usiEid mstead ot !iXt iAi. 

Tile cof:cep£io!i ol a" 'iJear fnicrobi;!! inhibitor test itv 
v-ludc! t.'ie pciBbibihty oi ](Ier,nfwatlon oi^d qmniijlcaSion 
of the lr,hi^iu-!-y sui-!.f;inc:o{s) iii ihe sa-wpie by die simple 
to perform micr-f)bial iT:hib;Eor Ejst'; In principle addition 
of certain subsiances to the jtihibitor posilive reactittg 
sample and re-analysis allows the foliowing identification 
[39]: 

P-lactamase — * |J-lactam antibiotics 

PABA sultonamides/dapsone 

CyseiiJ — ► streptcimycisi 

Hvd rotylaiTiine — > Dirl/srr.^ptonivciri 

NaOCi/Xa^SjOj - > !=etr,Jcyoii?!es;" 
The ijiiter 3 Erestrr.esiEs were UNcd sr.ai-iiy 
tic methods for Identification of re^iidiies . 
autography [31, 39|. Th'.s elcclrophoretic meihod requires 
much more effort compared to microbial inhibitor tests 
with respect to equipnner.t, sample extraction, analysis and 
eviduation; H needs to be re-cvaluated in relation to scnsi- 
tivlries rci! aired riccording to the MRL-concept for exam- 
ple, in routine sesrinc the identification of p-u!c;;3!i: an-ihso- 
!!cs ynd s,sjlfofi;im:<bs. ><; apphed Etsther ofw« [31, 40], ir. 
both cises .1 group of antisTiicrob.al- -iwA ao; a- individual 
siibstarice \m be identJt'ied, aaJ ii^^resore ciEifjaiiiailve deier- 
ir,ln«iEitJii of a yiibstance is excluded in Elic c;i\e ■-■•f examiri- 
irig uiskiiown samples, in order to jutsrpret identifieatioii 
rcsiiiis it is Eiccessary ti) know what asnount of which sub- 
stance can be detected by the procedure applied. In the 
case of j3-iactam antibiotics, type and activity of p-iacta- 



eiectroph' 
wed by bio- 




tntsse used aitJ the exposure conditions tn the millc sarripics 
are of impt>rtance iti tlic inacrivation of the individual 3- 
laciam antibiotics [39, 4ij. Fig. 6 shows the uiactivaiio.i ot" 
^)c-;;)\acii)iE5 varioiis !)-'acEania.-;e prep.inai jfi'; iind activ- 

l"-\)r ;ru ui;.- >f irticrobljjl lAhiMtcir !es.ts within testijtj; 
hy^leni eIu- <^!c,fxdiitdizr-fk>it o'^iest kit -.Triauuf.iCrure, perfor.ii- 
ance iind intdrpivEiuiou are vKal prerequisites m onier to 
obtein reiiabie, cornparat>ie resuUs. The iiUerpnstation of 
stand?rdis.:iion figureh - wr^icn for mosl te<ts hsv? fiot 
bdCK .c^i-i.icd !)■; deE;i!i •■iriiii jjl-vv ~- Y.ii\-iU> bt-' rcg^alcil 

meiisurgrfierits oi living ceils Hxid that usaally the resuiJ.s itre 
y''>taineG cy sLibjcctive Visuai re iJsn" wishin Z - 7> !>teps 
(negative, i.]ueMionab2e, pvisidve). Results ;ij coij.ihor.iii', e 
stEidles rtiijkc. i1 vcrv ;>bv;o!i>, th^t .5 ;o1 fijrihf.r cffur! !s, 
required wish rega.'-d to siandardization. 

Fig. r.N.'ItN E;\;vieEr.icyclhe (OIC"i or the 

partictfUiliis" u o .i.: E'",>F-i!itcrcoK:iia;isoft .^.i'jdv 
132]. Tes V. ~ . V ' . vi .-jsppe.. from cc"- 
tral place So !aho£a«)r-:es in iS asiterent cousitries. The de - 
Section lirflitb o'" v.siioiEi r;i:f.ro!>3al ininbitcr tesU? irs relation 
to the c!aiE5isd detaclion lirtiits. were siivestigatecL Te be- 
eonjcs evideni that t!^e cialfiied derection Isnnt^ of OTC are 
in ttie range which were evaluated in the participating labs 
lit the case of disc assay, Delvo-, acidification- and Valio 
TlOl-lest, whereas in the case of the BRT-modifications 
and the Charm Farm test the claims could not be con- 
finned W^th the e.v.cepSion of BRT6 fiEirt Vaho TiOl the 
^•.x:ce.iEra!x>r. sange ot OYC svith 50% ~UV,/,i jXf=,ifive re- 
sults is rather Drcsad. exanjple in, the cs.se (if the Cnar.^! 
Farm test 50% posiElv<; resijUs wf;? iridxaEed ;3l Ehe level 
of 100 fig OTC/kg whereas 100% positive results were irs- 
dicated on the levei of 750 ug UiVJkg. 

One result of anoij'ier prollciejx v stiidy '-wl": ii>. which 
spJit test .samples were analysed with 7 dtttcreni rnfcrobEsiI 
inhlbiior i.*sfs which v „.o ^j.ej.'ti ,in. [Lice mi 
.shipped 10 the 9 paEticspaEuia, expeJieE'iCod labs wsls dnu, 
including all tests and samples miiiinuun jnd nvairriuin 
percentages {)f itidicated positive results within lab vaiieti 
between 10 and 35% (see Fig. 8). 

Reasons for this different interpretation may be; ia-eirrc- 
tation of cc-).>Eir Eind'or av-ijiJ.srniefii of correct rewdifE;' thrt' 
Possibly the "reprodui.-ibihty' may increase if £3dier sub- 
stjjnces. hfssJes i.v !,io.,i C'i'ttsr. applied p-joiciliiifi ure j.^ed 
as po.sitive .'cfeE-eticcs tor fuing tfie incubatiOii period o; if 




Figure *. Identilicatfon of inhibitors by }s-lactafnases (Delvotest 
SP) - DiciDXiicillm - 

(*> >45?fc relsiivatsd absorplion positive vesidfe 



Figsre 7. IDF Entercompariion study 1992 - O.icytetracyclific De- 
tection iirflitjf !lEg/1cgj of various njiCRiiisa'. inhibitor i:e.s{s 
(*) IDF-BijUedn No. 258 (i991) or dairis of the manufacturer; 
(**) n = fiuiiabef of subsample.';; 
(***> all .iiibsJMces beinnging to Ehe teMcycliuc group 
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Fugure 8. Prohcicflcy study with tntcrobiai inhibitn 

results t%j wiihtn test and labwaEoty 

(*) witnoLi! lab 2; (*») n = 284 witljia each fab 



OoncSusions 

As has been demonstrated w 



•nicro 



no 



5 have 



A h inixzdii d des npton if hi- u i uat 
ifiouid help Eo mai-c clear wha£ jniormation ss 
and whdi s ni^sirg p 0!Gi,r i J; "u ate tiie de 
the usci 0 a 'vs! wheJiii,r and h^jw tiic ijiicrobssi 
test ffLs into hss 'demand paCtexn' wjth resipecE to 
limits and held ot application. 



the suojectjve visual reading is replaced bv objective eva- 
luation by rneans ot an ELlSA-readeir [37]. 



Standardized description 
of microbial Inhibitor tests 

} he m cro** al inhibitor tcs s mcfet otten applied <ire p o 
prem vcf riij le-. wf- i-i^ w !1 n->l ^ni ^unaot "ts, d^^cibeJ 
IS a iarad'd '^leh'Xj. ■'xtrpie D St?nard - m 

>..ich u<iy th t t ^ I he p'^^'^ b l t. fo ^ epu^e t'i., 
^e^^ ?vster)s ri thsu own labs with She features described n 
the standiad. furthermore, due to the situation thai the re- 
quirements accoroing to changing vaweii and/or sub.slances 
for vvnsch detecuon liniits are fixed a too! is nece-ssary 
whvhi no e Ica bL »hji « "r^ird p oc^djre It 
f-'erefo'-s tl e s.f'siO'- -'f IDF G n L50i i to Jcscrjt« 
re nods ' ke a ^t "J m ^^i ^ ^ i. fof vildiUon 

cot>.ets wh.^ V, ii sJiow the cnct-na ot !h; method t> be 
de^crbed r * «. <• idarJi/ed fom A tirst draft or such a 
c^ik-wiy'i!,* lo J e !> andarUizcd de&cnpuon of midobial inhi 
bitor lesLs is m fhs state of first discussions ana includes 
She uefTJs listed iu Table 4. 



M , O. L. FoURT. and 0. D. Shaw. J. Dairv- Sci 



lormaius!! ironi the mawifaclurer/snveacor 
ic attribuiTes oi the test isnUer study 
tor exRenracntal studies 



~ KJeHiifscauon oi iiviibuon; 
-• Snsceptibiisty ror iKSert-en!rice& 

DeiecEion of incurred substances 
— Reproducsbiluv between lattoratones 
3. Ssantsjirdtzed dssenpston and expert opinion ct 
of che niteitded use 
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Charakterislerung pankreatischer Casein-Piasteine 

P, Chr^Lorenzen, A. Schieber*, H. Bruckner* 
und E. Schlimme 



Zusammenfassung 

Pentad* ;j!.>ens(s:geRd in Jj-s .A^^^a-sjai-sf J^<iiSLe!i\-'«-() vUf.rvrd hy 
tof,>ft3})iSi:hs u)>d ■}ssc|tt(;iuW<»«l%.i't,>io t, itoi j *i„ ,gc JvS- p« wt?- 

UJjereiSnte jus der Pi^s^iKrc^iktm katitmn CtsseasoisiKBSfthopep- 



Summary 

.o'-'f'to ( v> >s) tte aggfcg;»s?* ^SasKms), white hyasphii^r 

K.«-An -J^at the sg$a*s5*,ia eonsisi suiii.y of the d;mfi;i u:Uh 

it<m, short-chain p^ptto. p<iti!c«'a' v f-o>« C-f.-fRi.f a, of 
C3¥<rin. Cfemicaetieaiiors &f {he f&v„o".i; pn^-xn e^. «; s ;e jj A.r, 
fiasf j.h«w» etesidjf tfea Siggreg^f on <.>f sh- w.t c' as ■ p.-n ice. >- >, 
free jmiino scids is ijwu^dt by >ioa t4iv„k,\, 'w„io. h'>»,e o 

<!ss«jB, wsfs: sfctatmiaesl 



Elnteftung 

Die Frotooiyie ujri;&:>: sin Sjckrrtjm von Reaktfoncfi, 
^i;^s ute d-c reine HvdKt.ysc v-ji Pepiidtji:i.a'jng(?n hmnrs- 
2eht Si.. wer,1?n w.!!ir.3>id dcr j/i I'iW- und in vi/;o-Verii«- 
ijng TOn ^.CDe^^^!I■L:!^c-ip(o^<^ir.!;n, msbesoftdere von Mikhcsi- 

iiotJirt'i ?' lint! di.A'! Ij-nmuhiiKerJiii; vc-r rV(?na.serrri 
!6:v;; Sp^'/irmif ^jrar-u^t \u'-tit^T IS} las S.iii(;v') fie- ?' 



■«'>'!ti.: fUr a.c.R.c und Phyvk det Bundewinstail fuE Mjtch- 
Rirschung, KieS, und 'jjistitut fur Lsb8f)i5mjtEe]te<.-h.iolog!c dcr Uni- 
vsfsitst Hohenhesin, SEiittgart, i3eutschlaad 



te«>lys'; konners ^escSutz-e Amino ,£.or?n -c-'-iiiniii sovdcs:[ 
&f5 Pepikic gcbuniktt we«..eri f4>, i\hhht:r htn..t)s smd phi 

!n)?;jchmvc!« such datx-n ca/yij.j;i^ch <st<ilvs.icrjc T;vsrs- 

.-I - 'J c; . 0 ■ \-h b:'i p-'~;t!j;er Suf>s;i.s!:U^f,.v='t;;r.,ti^i let- 
O' <.s'v,' ."ieihaf [5], l-\ wird .•^.v.iCt, c;U cui.vo 

ffy{!R!iyss,^riici*s 2ur Hem»3utfj> <Ser StwyniasktKii.i 

.:o>f)>^. tie Peptide in dau wafrwd Ua; RssLk.K'n ctitNt.iiHb- 
nen Aggregaten, wohjngegen [lydrophiie Proteoiysepro- 
dukte, wie faei.spie!sweise Caiscinophosphopeptide, 
•aberwiegend in koiioider Qjsung verbidben [4j. Dieses 



Mai:ei1a} may be ^>tggted.by.copyriglU iaw (Tm& 1.7, U.S. Gotten 



